The chemical compositions of planetary mantles are, in general, estimated on the basis of density, compositions of melts generated (where known) and comparison with the earth and meteorites. Small variations in bulk compcsltf on, particularly Fe/Mg ratio, Si02!A1203 and Si02/(Ca0 + MgO + Na20)
The method used to calculate equilibrium assemblages at given P, T and composition is taht of free energy minimisation using steepest descent. This has been. employed to obtain an internally consistent thermodynamic data set based on calorimetric and phase equilibrium measurements in the systems
2 3 Currently, the following data give good fits to enthalpy, entropy and phase equilibrium data: These data reproduce phase equilibrium measurements on the spinel-peridotite -t garnet-peridotite reaction in the systems Mg0-A1203-Si02 and Ca0-Mg0-A12 03-Si02 assuming ACp = 0. In the former system, the reactlon passes through the P-T points 20.2Kb/1100°C, 18.3Kb/900°C and 17.5Kb/600°C with the spinelolivine-pyroxene assemblage being stable on the low pressure side. In the CMAS system, the reaction is calculated to be shifted to pass through points Preliminary calculations indicate that on Mars the plagioclase-spinel reaction is little changed from the values fiven above, whereas the spinelgarnet reaction should be about 3Kb lower than it is in the CMAS system.
